Effect of proline and K+ on the stimulation of cellular activities in Escherichia coli K-12 under high salinity.
Growth of Escherichia coli K-12 in a modified Davis minimal medium was inhibited under high osmolarity, but it recovered remarkably with the addition of 1 mM proline. The co-existence of K+ with proline enhanced the recovery of growth under high osmolarity more than that in the presence of proline alone. The same was true for the activities of respiration and glucose uptake. A similar supplementary effect of K+ was observed for the activities of proline uptake under high osmolarity. These results suggest that K+ and proline support not only growth but respiration and uptake of the respiratory substrate glucose in the cell cytoplasm when exposed to high osmolarity. External K+ almost disappeared with 1 h of incubation at low osmolarity, indicating that active accumulation of K+ in the cells occurred. On the other hand, a gradual accumulation of K+ was recognized at high osmolarity in the presence of 1 M NaCl, especially at > 2 h of incubation. This study of L-[5-3H]proline uptake in the cell cytoplasm indicates that proline was incorporated as a substrate of protein synthesis in the absence of NaCl, but was efficiently utilized as a compatible solute in the presence of high concentrations of NaCl.